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% (57)Abstract: 

PROBLEM TO BE SOLVED: To provide a white-emitting phosphor excellent in light-emitting 
characteristics, and to provide a phosphor exhibiting light-emitting characteristics featured in 
high luminance in a extremely high yield. 

SOLUTION: The method for manufacturing a nitride phosphor comprising as an essential 
constituent element at least nitrogen and represented by LxMyN(2/3X+4/3Y):Z, which has at 
least one second emission spectrum obtained by converting at least a part of a first emission 
ht, spectrum within a region different from a region of the first emission spectrum, comprises a step 

for calcination in an ammonia atmosphere. In the formula, L is selected among Be, Mg, Ga, Sr, Ba, 
Zn, Cd and Hg; M is selected among 0. Si, Ge, Sn, Ti, Zr and Hf; and Z is an activator. 
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^i3^(,^%mizmmmm^#^ff)iT-/)\ JtKwieio 

I. zffiXoiz. mmetit^xmxmmmm 

m^U'i, ztnzxmmm^tix^^^j:i^'otzm: 

[004 5] <IISt^l2~4>«3(i. *^BStffil.S 

^t^myti^irimmm 2 ~4 ^^-r . ^fc. 11 3 t^m 5 
a. mmm2~-4<7)^m\ti7skttchcr)X'hh. 03 

ti. Idft{^2~4$r, Ex = 4 6 0nmt'jaieU>:t# 
4c7)SjgX'<^'b;k^S^Ucti7)-CS)-5, I15«i. 

[0046] 

[S3] 







mn 








(C«/Si/Eu) 






(Dm/<rlog) 


(Dm/ a log) 






1.85/5/0.15 


1^18 135*^0 K5h 


NH3 


533/0.410 


4.69/0.378 




Car MsSijNaiEuoiKJs 


1.995/5/0.005 




NH3 


5.61/0.412 


4.31/0.415 






1.97/6/0.03 


lefil I35*tx5h 


NH3 


5.13/0.366 


4.67/0.419 



[0047] 
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mm (460nin) 












X 


^la y 


JSIt (%) 


i%) 


(nm) 


lOCC 


200*0 


30O'C 


mmm 


aS98 


O.400 


82.0 


79.1 


612 


93.7 


6 /.I 


23.t> 




0.593 


0.404 


59.0 


55.1 


610 


99.8 


81.1 


37.1 




aeoa 


0.395 


84.4 


84.6 


614 


9?,.9 


56.1 


12.S 



[0 0 4 8] mmm2--'4ii. :^%mz^imit^^^ 

W.Lx MyN(2/3X + 4/ 3Y) : ZCOft^W^ftt 

yN(2/3x + 4/'3Y) : ZtCti, (Cai_tE 

ut ) 2 s i5 N8T*>i.. mm2-^4ii. mmz 
ot'jbi.. iisfiM2«. 0. 0 15, mmmsii. o. 

00 5. ieSft01J4ti. 0. 0 3, Eu^-^WLTV^*. 
ffV^I^Jl 3 5 0*Ct'5B#ra, M^SrtfVV I9>o<0t5 

[oo4 9]iiJfiW2{i, mm3ti:mt^bm. 



3e«^«i 1 0 o~i 5 o'coiajsmH*Tias±#t-& 

[0050] |lt£M4 {i. ^it^J 2 1 JrbK-r h t 

[0051 ] <|liifFiJ5~7>^4t±, ^^mi'Z^^m. 

[0052] 
[^4] 







(Ca/SI/Eu) 










g«fti»t (365nm) 






l.S/5/0.2 


iSPg? 1350*t;x5h 






©ft 








1.98/5/0.04 


1f5@ laSO't^xSh 














1.98/5/0.02 


iSil ISSO'tMSh 


NH3 









[0 0 5 3] ^4tCfcftl>IIS£^]5«i. Caj. gSi 
5 Nq : Euo . 2 JlficoE^Jt^ti. S'fk^ 

ll'^y^ACas N2 : S-ft^^-^^S i 3 N4 : S-ft-i'^ 
otf^AEuj 03=1. 8:5:0. 2-CJ)l>. 
Cag N2 1- 284 g 

Sig N4 3. 37 6 g 

EU2O3 {Hmm) 0. 339g 

;<7)3-fk-&W1£|$:> BNI>oB't'A*l, 1 200*>^> 

1 3 50X:. Ty^-7#ffl^T, -ff^KilPTSll*^, M 

min-ofz. isstt. 5iepS*>(tT 1 3 5 o\: 

tX\ tf^^i^zumt. 5B$^MB£^ff-5fof^, $^>l;:5 

ijm. 2 1 /m i n<0«iJ-^T\ ^^^LWi^. ^<r> 

[00 54lllifiW6W, «5t*Ca, . geEu 
0 0 4 S i 5 N a t'J)^. ISf4«7)ffi-&it^(i- mtti 
,Wy^ACai3 N2 : M-fk^-^SS i 3 N4 : Wiit:3-^ 



Dt°':;AEu2 O3 = 1 . 96 : 5 : 0. 0 4t'*»§. 
CaaNj (»m.^t^) 2. 888g 
Si3N4 i^Um) 6. 97 Ig 

EU2O3 (ftSif) 0. 140g 

[0055] mmmiii. m^i^c a i . 9 e 5 e " 

0 0 , 5 S i 5 Ne X'fyh, mn<m^itmii. ML 
;!^;l/->'^ACa3 N2 -.m^tlr^ms i 3N4 : 
•^ntrn^AEua O3 =1. 98:5:0. 02-C-$> 



Sis 



N2 

N4 



{iSmit^) 2. 930g 
7. OOOg 

EU2O3 mm) 0. 070g 
zff)3^t^mm^i. mm5bm<^mimx\ m 

nwfi. ifc^^irt?llJ:')tI6)±LTv^/c. $^>t:, 
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[0056] <mwmeRx/7i,zi: m%htifzm^i^<r) 

6lis mtm6RX/7t:. E x = 4 0 0 nmt'lSUc 
6&l^7$r, Ex = 4 6 0nmt'I)SL.:tt#O^5tX 

[0057] 0 0nm<7)-^W(Miii(r>tltt. 
m 6 S.tA'7 £7)gttS3t*lCHl»f L^c. 06 (CfcV . 

mmmemficomimm^mi. 6ionmT«:t>^ 

[0 0 58] jS«4 6 0nmC^^«3KiSl^<?Mfe^s *ifi 

mi&meiii, 62 0nmT'*tfBtL., IIM^J7(i. 6 
10nmTftt!%3tUTV^|.. Clc^i^t:, ^fla|7te 

*tL»ll?il6ti, mmiz'^yhlX^^lZbi^h. 

i OsS^fetC^^t-t?.. iC04 6 0 nmj±, ^ftltOWfe^ 



[0059] C<7)a6~9 i 0 . Hc-^^m^eMJit'O 

[00 60] <mmm8m/9>mmm8ii. ntms 

fi. 97EU0. 0 3 Sis Nst-J)!). S^OlE-g- 
ib^i. g^l:;&;Ui^'>AS r 3 N2 : Mfl:i^^«s i 3 
N4 :i!-fbJL'^ntr'>i>,Eu2 O3 =1. 97:5; 
0. 03X'$>h. ZcOSit^mi. BNI>0{J'ICA 
ix. ®*aFT\ 8 0 0~10 0 0X:t'3iefSjifiKL, 
<r)m. 1 2 50~1 3 50-CT'5B$^MfiS,2rfi=V\ 5^ 

Xti, 1 1/mi nfiOSim-, llSSatggtt/i. ^<r>l& 
*fe**t:y^. 3 6 5nm(05feggitS:fi=3fc. 

m8(^^im^±ii^<r> 2 0 o*ctcfc(ti)iaK!Kftt«i. s 

7. 7%i:fisa'>TS<'>?fiS#tt?:*LTO|.. «5a, 
*f&BHtcfll.S'fk!t!j«3fc(*<0^«?!l8iSty^9 Sr^-f. 
[006 1] 
[^5] 





























(365nm) 




Sr,„SI»N^-EiJ«« 


Sr/K/Eu =1.97/5/0.03 


2&Lm BOO'^^tOOOncxSh. 






4,47 










Sr/Ca/St/Eu 
=l.28/0.M/5/0.2 


2fitni 80O~10QQrOx3h, 


Nib 




as 







[0062] 







334$^ 




X 


&S y 


flES (%) 




<%) 


200*^ 




0.625 


0^73 


58.4 


62.4 


62.9 


87.7 




0.663 


0.336 


35.5 


81.3 


86.7 


92.3 



[0 0 6 3] llifi0IJ9a. m3t*Sr, . 4Cao. e 

X = 4 6 0 n m-CilSLTt fc 1= hyUr^-f 

Srftl). 01 0*^^BJ^,*^;5:J;aH, Ex = 460n 

cOl^-^'Ji, 65 5nm-C'J>l>. ;ntJ:0, Wfe^^Tt 

tz&^\zwtthWii!^mh:it¥X'ti>. tt:. m 

mm9C0mm^Sr^ . 4Cao. sSlgNsiEu 
<0«^S!l$Ji:, 86. 7%t. BiMX'hh. 



[0064] <f&commm>mimmytmm^(^mm 
m^m-r. :^mizmmmm^mi. Lx My n 
(2/3X + 4/ 3Y) : zx-m^tihrnimmmx- 
hh. w^immm<m=mmmx'hh. ut. b 

e, Mg, Ca, Sr, Ba, Zn, Cd, HgOII 

X'hi>. immz\i. Eu*<ifSLV^*^ Cr, Mn, 
Pb, Sb, Ce. Tb, Sm, Pr. Tm, Ho, E 
rtj:^{,m-fhZtifiX^^h, 
[0065] ^■mit.m-ii. S r 2 S i 5 Ne : E 
u, Ba2Si5N8 :Eu.Mg2Si5N8 :E 
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u. Zn2Si5N8 :Eu, SrSi.yN, o :E 
BaSivNj q IVIgSiyNj q :E 

ZnSiyNio :Eu. SrjGegNs :E 
u, BaaGegNg :Eu.Mg2Ge5N8 :E 
u, ZnzGesNg :Eu, SrGe7Nio :E 
u. BaGeyN, o :Eu. MgGevNi o :E 
u.ZnGe7N,o:Eu.Sri. e^ao. 2^ 
igNg :Eu, Ba,, e^ao. 2Si5N8 : E 
u,Msi, eCao. a^isNs :Eu,Zn 
1. sCao. jSigNg :Eu.Sro. e^a 
Q 2Si7NjQ :Eu^ Bap, e^^o. 
7N,o :Eu,Mgo. eCao. 2Si7Nio : 
Eu.Zno. s^ao. 2Si7Nio :Eu, Sr 
0. sCao. 2Ge7Nio :Eu. Bao. eCa 
0. 2Ge7Nio :Eu.Mgo. eCao. 2^6 
7N,o:Eu,Zno. eGao. 2Ge7Nio: 
Eu, Sro. sGao. 2Si6GeNio :Eu. 
Bao. aCao. 2Si6GeNio :Eu.Mg 
0. aCao. jSifiGeNio :Eu.Zno. a 
Cao. 2Si6GeNio :Eu, Sr2Si 
gNg :Pr. BajSisNe :Pr. SrzSig 
Ng : Tb, BaGe7 Nj o : C e^t'*«Kjtt'# 

[0066] <l63t^S 1 >0 1 1 {i, 

[0 0 6 7] LEDf->y7-{i, mMt LXm^^^-i' 
i^l^^iHiZhh 460nmOInGa N^^i^M^ 

nm.z\t. ifWfi\zi^hmMmm-^if\v,'s.^mm. 
■^^iix\^h. 

[0068] ^'mmFi- 1 x:^nzmtuzm^x 
%-thm^bti:h. i?m^<m\mmm^\z. m 

i^^ffi7t«sSrAl2 04 : Eu. Y2 SiOg :C 
e,Tb,MgAl,,0,9 :Ce.Tb.Sr7A 

l,2 02 5:Eu, (Mg, Ca, S r, Ba(7)p*> 
iJ'-^c<i:t lliLh) Ga2 S4 : Eu. n^^^^ 
*Sr5 (PO4 ) 3 01 : Eu, (SrCaBa)5 

(PO4 )3Cl:Eu, (BaCa)5(P04)3 
CI:Eu, {Mg^ Ca. Sr. Ba<Dd-h'J^^<t 



t llJLh) 2 B5 O9 01 : Eu , Mn, (Mg,0 
a.. Sr. B&COoib'Mj;<ti>l0±) ( PO4 ) 5 
C 1 2 : Eu, Mn. #fe^^®3tef*Y2 S : E 

u, La202 S:Eu,Y203 :Eu. Ga2 02 

[0069] ja±o<t d c bxmm^Mi^fity^ ^- 
h'S-fflv^TefeLED7>-rs:m-ri>ts #®*o<± 
9 9%T'*>i.. zcoxoiz. :^%mx'hm^r^ ^- 
)'^mt&ztx\ MjmM^<?tmmi^x'^. 

ZtH^X'^h. 

[0070] <m^W.2>m 1 2{±, 
3^a2S:^t0T-J)l.. Ell 3ii. *l&BJtfSI)^ 
^S2t7)^3KX'<:? h/WSrip-tSt'S.-^ . Ill 4(i, * 

mizi^ h 9^m. 2 ofejKffis Sr ^^-ria-c'*) § . 
[007 1] mMm.2M. ■^yr^rm.i i<r)m 
i,zmm^ix-rz^mwmi2t. wmmi 2^z^^^ 
fitzw^t-^hmifiv^'^x'm-wm^td-z u- h'^v 

-At, M-9-7r>fr»gl lfc^*«12t*-A><i 

^^fih^mwmm'f-mm^iw.o ^ o \,zmhixtz 
if.wm^hmM'^m I At. wmm'^m 1 4 

[ 0 0 7 2 ] -^7 r ^ r««i 1 1 ±.[zyvr)V'\^\:tim. 

<Dm.immmi2t)m^^ti. ^<^m.immm 

1 2<^|Sl-¥ffiffltE«ffifc»«ffifc*^m$ix^3 5 

mi2\,z\i. mMtimifhtixn'o. z<r)^^Ph 
^mi 2tt^(:.mm$ixh^mmm=Fii. m 

cO¥^ft^3t^^5rlBv^l)C:i:i>Tl'l.*>\ GaNffl^ 

ft f>n)t y - H 7 A 1 3 1 7 X XT >y 7* 
^>yYt^, r-f'-KVH^, U-K7l'-Al SSr-?-^ 

7*<7)iStt ^> il/o 'J - K 7 A 1 3 a t"7 -\'- 
JifyKL, iEmfi6Srt»o-:^rO'J-K7^-Al 3bK 

'7'f-v-;KyK-ri.. mz. =f:~)ummiznmi. t 

-/UHglOr ■<X'^yt^---C'J-K7^-Al 30X? 

7 7-rt{cM{k;«3fe«c 1 4 s-iiAti. . mitv^mm 1 

afi^04'tcy-K7U-Ai sSTrMU/t?*, 
TLT^iiSrS-fb^-t, 111 2lc5n-f io^rSapiSc^L 
E D t -fS . %5fclSffi 2 cOg^l:!t«!)S3t<* 1 4 (i, *ffeBfl 
fc:^S§fl:i|%l«ifc«c8 aSri^fflf S. ^f*l 1 2 
a^rffi-rt, 4 60nmt'i)g-ri.5i3t;^'<^'h;WSr* 
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^TTCt. 014. men. :^%mi,zmmMV.2<Dit 



[0073] 
[*6] 





IF CmA) 


VF(V) 


Radiometric (mW) 


Photometric (im) 


Peak (nm) 


FWHM (nm) 


Dominant <nm) 


HfeLEO 


20 


4.05 


14,78 


0.955 


464.02 


19^5 


468.05 


tfeLED+YAQ 


20 


375 


9.59 


3.042 


493,47 


t50.73 


568.85 


mmiftwa 


20 


3^0 


5.84 


1.890 


596.00 


ig&36 


582,75 



10074] 





X 


689 

y 


TCP (K) 


Ra 


(Im/W) 




0.134 


0.057 


0.00 


0.00 


11,79 


#ftLED+YAG 


0.348 


0.367 


4938.93 


78.27 


40.56 




0.454 


0.416 


2827.96 


74.58 


24.87 



[0075] *^B^tCfll.%7t^a20g'fl:tl«3t*8 

7t!ft«(BlT, YAGtod. ) i:Srm-&Uoi.(7)Srffl 
1,^1.. ^ilf>CO«»Jt{±, fflfli : YAG : ^il^2c7)M 
'(t;M3t*=2 5 : 6 : 3T-J)5. — ^r, 

3fc^^ Y A Gcomytw b (r>m^^h^tcr)^m:mcom 

^mi. fflBI: YAG=2 5 : 6(0mM.}tXiS.-^lX^^ 

{Cj)l>4 6 0nm<01 nGaN*^*«t:*tl)^ 

i^m.^'Fl (WT. #feLED^:V^a. ) im^h. 

«IL, ^5»^»$rW^^efeC?%3t-rSfl3fciia2S-fl 

[0076] *l&BBtCfS.i>%3t^M 2fc»-feLEDfcY 
AGO^Jtf^^t^ffll^^C^S^StSrit^tS, ZCOY 
AGff)mmii. e-:7*:RA*4 6 3. 4 7ninT*)l. 
iOCMt, g-fl:fti®3fe^*:8a«7)e-^iS*{i, 5 9 6. 
OOnmt^^rSffiStllBt;^'^^' h;I^Sr*LTV^I.. 
feSJiHtcfeV^Tt, YAG<Offie*2rffl^-^!ti%3l£iia 
tS, fePx=0. 348, fepy = 0. 367■C^$^^ 

8aiSrffll^/::^l^ffi2{i, feiE|x = 0. 4 54> feP 
y = 0 . 4 1 eX-m^tlh^^^i^X/fz&^X'h^. 
iSSJi, 2827. 96K-C'J>0, 

(>|s8a^ffll,^ytifil3l^B2«, YAG<7)«5K«cS:fflV>7t 

HzgkhmMS2ii. 24. 87 1 m/WtV^^a 



[00 77] 

S-^mt, mi«of^X'^^'h;l'fcS'5rl)^^t::m2<o 

izt. M^miizii. ^mi>zm\-i}^(>^^mm(om::^ 

^itzmsbcommizt. m?Si^(r>m^j: 

'^■m.-iimcthzbtiK-th. s^ic, ^^m^y 
^i[-Yb -mtmt im-^h^x ^nzmtti^ 

tis wm^^fits:i}^-^tzmm^:mm-h{><nx'm . 
m>xmitzmi^m.mi^'i-h . 

h. 

[02] |li6fFlJ2&t/fitE5C?iJ6S:. Ex = 4 6 0nm 
[113] IIMW2~4*, Ex = 460nmt'aSL 

t # o^itx'^? h )i'im-tmx'S) h . 

[114] |liSW2~4<0iajex'^:?h/k$:^Uct><^ 
[05] |lite0!l2~4O^:^'^^'h;l'S:S^U.:t><O 
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[06] m&Mem/l^. Ex = 4 0 0nm-C'il)e 
mi] 5g»l6St/7Sr, Ex = 4 6 0nmrilS 

t la 8 ] mtm\ e m/ 1 osit* sr^-rat-S) h , 

[010] ||JS«aj9^, Ex = 4 6 0nm-caieLJt 

[011] 1 ^m^mthh. 

[012] *^B^tifSI> 2 $r ^■r0t'S) I. , 

[0131 imm.i^h%'^m.2<r)mLX'<.^ y}v 

[014] *f6BMSI63l^S2<OfeSS«^S^-r 

0T'S)S. 

[^?^Ol«BJ] 

PI S?Jf<?)Ll:^»^l.. 

P2 WP,<r)'S,\^mFfh, 

p 3 msRco L ^ , g^i^ffl^+t'S^t-r 4 . 

P 4 JSf4<^ S i ^ , gS^^ffl^+t'g'fk-ri. . 

P 5 LCO&imL^ N 2 Srf^l^^-tl. 

p 6 M-fk^^'f i 3 N4 tc-:>v^r . m^Sr'fla . 



P7 EucO'ft^Euz O3 ^CO^^T. 
3. 

P8 L3 N2 . S i 3 N4 , Euj O3 SrM-S-t 
5. 

P9 L3 N2 > S i 3 N4 . Eu2 O3 

P 1 0 Lx S i y Nz : EuT^^nSitiKfrHH 

1 Mf-ma^^m^ 

2 v-vnm 

3 ^m^±n 

4 ^mttv-f-v 

5 A-y^-V-' 

6 U -y H 

7 m^^comu 

8 

11 If^T'fTS^ 

1 2 

13, 13 a, 13b 

14 gfl:ftm3teft8a 

1 5 X;i?^i^ffiji 



[01] 



[01 1] 



^P3 



•5 



— cm 



'P4 



s I jN^&awf 



L,N3, Si,N 


4, EuxOsSrS 






f,sNx» S 1 3N4* EUfOst^fi 









P8 



P9 



P 1 0 



(a) 




(b) 



1 3 



7 6 
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im2] 



BXMMWi 











. . 1 


































1 ^^^^ X 

1 
1 



380 430 4(0 S30 S<0 aSB UO 730 

XJUnnI 



[US] 

EXc460nn 

































YA< 










4 





































































































380 430 460 530 SeO 930 QBO 730 
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[SI4] 




220 270 320 370 4 20 470 520 



[05] 









i ' ' 


1 

/ 

; 









^T^^.. . / 





















320 270 320 370 420 470 520 570 
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[HIO] 

BX-UOun 





(CL8) )03 
[014] 



-277746 (P200 3-277746A) 




(51)Int.C1.7 FI (##) 

HOIL 33/00 HOIL 33/00 N 

F:J?-A(##) 4H001 CA04 CF02 XA04 XA06 XA12 
XA14 XA20 XA22 XA30 XA32 
XA38 XA40 XA48 XA50 XA56 
XA72 XA80 YA63 
5F041 AAll CA40 DA18 DA44 DA46 
DA58 



